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hypothesis and one is examining its preventive effect for all
cancers.

The CARET study reported here evolved from successful
pilot programs. It is unique in that its participant group con-
sists of both smokers and asbestos-exposed workers and also
that its regimen is a combination of 3-carotene and vitamin
A. It includes women as well as men.

Experience with prevention trials has shown some impor-
tant differences in design and conduct from treatment stud-
ies. These differences include the problems of recruiting
large numbers of participants from populations not experi-
encing current illness and maintaining them on the study
treatment for long periods of time while monitoring to protect
them against side effects. In addition, there are management
problems because of the scale of the operation. Participants
in prevention trials are partners in research; they are not
patients.

We expect CARET, combined with the results of the other
two major trials, to determine by the end of the decade
whether or not vitamin A and 1-carotene can be recom-
mended to occupationally defined high-risk groups and to the
public as chemopreventive agents against lung cancer.
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Sarcoidosis Presenting With an

Unusual Erythematous Rash and

Persistent Hypercalcemia
BRET L. BARNEY, MD

Portland, Oregon

SARCOIDOSIS HASbeen defined as a multisystem granuloma-
tous disorder of unknown etiology that most commonly af-

fects young adults and most frequently manifests initially
with bilateral hilar lymphadenopathy, pulmonary infiltra-

tion, and skin or eye lesions.I

I describe the case of a patient who had an unusual ery-
thematous annular rash and persistent hypercalcemia as the

first signs of the disease. This case illustrates the wide variety
of clinical manifestations of this fascinating disease.

Report of a Case

The patient was a previously healthy 61-year-old man

who five months before admission had acute iritis, which

was treated with topical corticosteroids. Subsequently, inter-

mittent low-grade fevers, drenching night sweats, fatigue,
loss of appetite, and an 1 1-kg (25-lb) weight loss developed.

Three months before admission, laboratory evaluation by
another physician yielded the following results: serum cal-

cium 3.12 mmol per liter (12.5 mg per dl), albumin 32 grams

per liter (3.2 grams per dl), urea nitrogen 12.85 mmol per
liter (36 mg per dl), creatinine 159 ymol per liter (1.8 mg per

dl), and a nonreactive rapid plasma reagin test. The erythro-

cyte sedimentation rate and results of thyroid function tests

were within normal limits. The chest roentgenogram showed

a small calcified granuloma in the left mid-lung and minimal

change from a film obtained 12 years before. Results of renal

function studies and serum calcium measurements were

within normal limits three years earlier.

Six weeks before admission, a nonpruritic erythematous
rash developed on the patient's back and spread to the chest

and extremities. Ultrasound studies revealed hepatospleno-

megaly, cholelithiasis, and a small right kidney. Laboratory
results were as follows: serum calcium 2.82 mmol per liter

(11.3 mg per dl), albumin 27 grams per liter (2.7 grams per

dl), urea nitrogen 11.42 mmol per liter (32 mg per dl), and

creatinine 184 ymol per liter (2.2 mg per dl). Flexible sig-

moidoscopy, barium enema, esophagogastroduodenoscopy,
and bone scan showed no evidence of malignancy. Tests for

carcinoembryonic antigen, prostate-specific antigen, and se-

rum protein electrophoresis revealed no abnormalities.

The patient had a history of hypertension that was well

controlled with the use of atenolol, abdominal aortic aneu-

rysm repair five years previously, and persistent edema of

both wrists and hands for five years. He had a 70-pack-year

history of cigarette smoking.
On admission to hospital the patient appeared chronically

ill and cachectic. Physical examination revealed extensive

skin lesions and bilateral nonpitting edema of the hands. No

ophthalmologic abnormalities were detected. Many annular,
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polycyclic, and dermally infiltrative lesions, 2 cm to 6 cm in
diameter, were scattered over the back, chest, upper arms,
and thighs (Figure 1). They were erythematous and mini-
mally elevated, with palpable areas of central clearing. Older
lesions appeared to have a hyperpigmented edge with mild
superficial desquamation. The mucosa was not involved.
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rum angiotensin-converting enzyme level was 158 U per liter
(normal range 8 to 52), and 1,25-dihydroxyvitamin D level
was 130 pmol per liter (normal range, 36 to 120). Purified
protein derivative and control tests were nonreactive.

A skin biopsy showed many noncaseating granulomas in
the dermis and subcutaneous tissue (Figure 2). Special stains
for fungal and acid-fast organisms were negative. A bone
marrow biopsy showed no abnormalities.
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Figure 1.-Widespread erythematous annular lesions with central clearing are
clearly visible.

Abnormal laboratory data were as follows: serum urea
nitrogen 16.07 mmol per liter (45 mg per dl), creatinine 282
itmol per liter (3.2 mg per dl), calcium 3.49 mmol per liter
(14.0 mg per dl), phosphorus 1.81 mmol per liter (5.6 mg
per dl), albumin 31 grams per liter (3. 1 grams per dl), aspar-
tate aminotransferase 1.35 itkat per liter (81 IU per liter), and
alkaline phosphatase 1.92 itkat per liter (115 IU per liter).
Urinalysis showed 1 + calcium oxalate crystals and no pro-
tein, bacteria, or cellular elements. The electrocardiogram
revealed no serious abnormalities and a normal QT interval.

The chest roentgenogram showed mild bilateral diffuse
perihilar interstitial infiltrates in a reticular pattern without
adenopathy. Computed tomography of the chest and abdo-
men revealed minimal bullous disease in the apex of the right
lung, a small calcified granuloma in the left upper lobe of the
lung, a few scattered calcified splenic granulomas in the
spleen, and atrophy of the right kidney.

Therapy was begun with vigorous intravenous saline hy-
dration and furosemide diuresis. Prednisone, 20 mg per day
orally, and a three-day course of etidronate sodium, 325 mg
per day intravenously, were then added to the regimen.

Additional laboratory results were as follows: intact
parathyroid hormone level determined by immunoradiomet-
ric assay was less than 0.2 pmol per liter (normal < 1.5),
parathyroid hormone-related peptide was undetectable, hu-
man immunodeficiency virus antibody test was negative, se-
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Figure 2.-A, Photomicrograph of the skin biopsy specimen shows many non-
caseating granulomas (arrow) throughout the dermis consistent with sarcoid
(original magnification x 100). B, Magnified view shows a sarcoid granuloma
with multinucleated giant cells (arrow), epithelioid histiocytes, and admixed
lymphocytes (original magnification x 400).

The patient remained afebrile and had increased strength
and return of appetite. Serum calcium and creatinine levels
decreased to 2.67 mmol per liter (10.7 mg per dl) and 185
,umol per liter (2.1 mg per dl), respectively. The patient was
discharged from the hospital on a regimen of prednisone, 40
mg per day orally, and etidronate, 1 gram per day orally. A
diagnosis of sarcoidosis was considered probable.

Three weeks later, the patient had regained 4.5 kg
(10 lb) and there was generalized clearing ofthe skin lesions,
particularly on the back. Serum calcium, creatinine, and
1,25-dihydroxyvitamin D levels were within normal limits.
Etidronate therapy was discontinued, and gradual with-
drawal from prednisone was begun.

Discussion
Sarcoidosis may involve any organ but commonly affects

the lungs, eyes, mucous membranes, skin, liver, spleen,
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musculoskeletal system, and heart. The diagnosis is estab-
lished by compatible clinicoradiographic findings supported
by histologic evidence of widespread epithelioid cell granu-
lomas, preferably in more than one organ.

In a worldwide review of 3,676 patients with sarcoidosis,
68% of patients were under 40 years of age when first seen,
and 80% had evidence of hilar lymphadenopathy.2 Constitu-
tional symptoms may occur in more than a third of patients;
weight loss, fatigue, and fever are the most common.3

As many as a third ofpatients with sarcoidosis have ocular
inflammatory disease, and the sudden onset of redness, pho-
tophobia, and blurred vision are often the presenting fea-
tures.4 In a university-based population, 5.5% of patients
with uveitis had associated systemic sarcoidosis.5 The most
frequent manifestation is anterior uveitis, but patients may

rarely have isolated posterior uveitis, optic nerve inflamma-
tion, or orbital disease.4 Vigorous therapy with topical or

systemic corticosteroids should be initiated to prevent the
complications of glaucoma and blindness.

Persistent hypercalcemia is observed in only 2% of pa-
tients with sarcoidosis and is usually associated with severe

and widespread disease.6 It represents one of the firm in-
dications for steroid therapy because of the risk of renal im-
pairment, nephrocalcinosis, and nephrolithiasis.' Renal
dysfunction resulting solely from granulomatous infiltration
is rare. Hypercalcemia can depress the glomerular filtration
rate directly.8

The presumed mechanism of hypercalcemia is the
extrarenal conversion of 25-hydroxyvitamin D to 1,25-
dihydroxyvitamin D by macrophages in sarcoid gran-
ulomas.9-" This results in the overproduction of
1,25-dihydroxyvitamin D, which augments calcium absorp-
tion by the gastrointestinal tract.'2 Administration of low
doses ofcorticosteroids generally causes prompt reduction of
the circulating level of 1,25-dihydroxyvitamin D and return
of the serum level of calcium to the normal range. '3

Therefore, the level of 1,25-dihydroxyvitamin D is often
elevated and the level of parathyroid hormone is almost al-
ways suppressed in patients with sarcoid-related hypercalce-
mia. This is in contrast to the substantially reduced level of
1,25-dihydroxyvitamin D in patients with hypercalcemia re-

sulting from malignancy.'4
Cutaneous manifestations of sarcoidosis vary widely.'5'-8

The lesions are usually asymptomatic but may rarely be
pruritic. l9 The presence of cutaneous manifestations is often
important because a skin biopsy may establish the diagnosis
in unsuspected cases.

Nonspecific lesions represent hypersensitivity reactions
without granulomas. The most common is erythema nodo-
sum, found in 17% of sarcoid patients worldwide.2 Erythema
multiforme is rarely seen.

Specific lesions, found in 9% of sarcoid patients world-
wide,2 have characteristic histologic findings with nonca-

seating granulomas. Common lesions include lupus pernio,
persistent plaques, papules, subcutaneous nodules, scar in-
filtrates, and mucous membrane lesions.

Lupus pernio consists of violaceous and often large and
disfiguring plaques or thickenings that can involve the nose,
cheeks, earlobes, fingers, and knees. Persistent plaques are

usually large, purplish brown, dark, and nontender lesions.
They are commonly located on the limbs, buttocks, and ab-
domen and can have irregular, annular, or serpiginous
shapes. Papules may erupt suddenly and appear in crops

scattered over the face and limbs. Mucous membrane lesions
are small and involve the mouth and conjunctivae.

Other uncommon or rare variants include skin ulcera-
tions,20 nonscarring alopecia,2' and erythema multiforme-
like target lesions.22 Hypopigmented macules, ichthy-
osiform, and psoriasiform lesions are also uncommon and
usually present in African-American patients.23

Erythrodermic or widespread erythematous lesions have
rarely been described; most are minimally infiltrative and
coalesce into sheets of dermatitis.21.24 The lesions in this
patient clinically resembled a deep gyrate erythema, which
are deep dermal nongranulomatous lesions of unknown
cause. 25 They also can form rings with indurated borders and
central clearing but are often migratory with rapidly advanc-
ing edges. These lesions also lacked the characteristic wood
grain appearance oferythema gyratum repens, which is often
associated with underlying malignancy.

The differential diagnosis of annular sarcoidosis should
also include tuberculoid leprosy, granuloma annulare, ter-
tiary syphilis, lupus erythematosus, and lymphoma cutis. 8

My patient's lesions were unusual in that they cleared so
rapidly in response to therapy. Sarcoid plaques are typically
slow to resolve and are often resistant to therapy."-"8

Summary
Sarcoidosis is a multisystem disease that often presents

with constitutional symptoms and ocular and skin manifesta-
tions. The chest roentgenogram may show no abnormalities
or only diffuse interstitial disease. The serum calcium level is
uncommonly persistently elevated and responds rapidly
to low-dose corticosteroid therapy. The level of 1,25-
dihydroxyvitamin D is often elevated, and the level of
parathyroid hormone is almost always suppressed. Skin man-
ifestations vary considerably and may appear in an unusual
fashion. A skin biopsy may often be essential in the diagnosis
of sarcoidosis.
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Primary Biliary Cirrhosis and
Adult Celiac Disease

PATRICK GINN, MD
RONALD D. WORKMAN, MD
Fresno, California

OVERLAPPING SIGNS and symptoms of two relatively rare
disorders, celiac disease and primary biliary cirrhosis
(PBC), may result in delays in establishing the diagnosis of
both conditions. In a patient with diagnosed celiac disease,
persistently abnormal results of liver function tests after
symptomatic improvement on a gluten-free diet should
arouse suspicion of primary liver disease.

Report of a Case
The patient, a 59-year-old airline pilot, was seen in Sep-

tember 1988 because of persistently abnormal results of liver
function tests dating to 1980 and with the chief complaint of
intermittent diarrhea and weight loss of 18 months' duration.
The patient had 8 to 20 pale, foul-smelling, nonbloody bowel
movements daily associated with bloating after meals and
borborygmi. On occasion the diarrhea occurred during the
night and had not been associated with abdominal discom-
fort. Despite what the patient perceived as an adequate di-
etary intake, he had lost about 9 kg (20 lb) during the first six
months of his diarrhea. His weight had been relatively stable
for a year since then. There had been no fevers, pruritus, or
abdominal pain. He did not use laxatives, and he had not
traveled outside of the country. He had not had exposure to
water suspected of harboring Giardia species, nor had he
received antibiotics in the past several years.

His medical history was unremarkable other than having
persistently abnormal liver function for six years. He had not
had previous abdominal operations or radiation exposure. He
took no medications other than occasional vitamins, and
there was no notable history ofalcohol use. He had been a ten

pack-year smoker. There was no family history of gastroin-
testinal diseases. There were no symptoms suggestive of ex-
traintestinal manifestations of inflammatory bowel disease.

On physical examination, he was afebrile, weighed 79 kg
(174 lb), was 177 cm (5 ft 10 in) tall, and had no skin stigmata
of end-stage liver disease. His abdomen was nontender, and
there was no evidence of organomegaly. His stool was pale,
grossly fatty, and negative for occult blood. A sigmoido-
scopic examination was unremarkable, as was histologic
evaluation of rectosigmoid mucosal biopsies. Stool culture
and ova and parasite studies were negative. The hemoglobin
level was 132 grams per liter (13.2 grams per dl).

Laboratory data since 1982 were reviewed. His alkaline
phosphatase, aspartate aminotransferase (AST), and alanine
aminotransferase (ALT) levels had been elevated during that
time, minimally at first and gradually rising thereafter (Table
1). The serum bilirubin value was normal. An upper gastro-
intestinal x-ray study with small bowel follow-through re-
vealed coarsening of duodenal folds, some narrowing of the
descending duodenum, and dilatation ofthe small bowel with
a mucosal pattern compatible with sprue. Upper gut endos-
copy was then done. Excellent-quality biopsy specimens of
small intestine were obtained, revealing total villous atrophy
with glandular crypt hyperplasia and intraepithelial lympho-
cytes consistent with celiac disease (Figure 1). The patient
was placed on a gluten-free diet, and his steatorrhea resolved
shortly thereafter. His weight had increased 3.2 kg (7 lb), and
his subjective feeling of strength was increased. Examination
of his stool showed no evidence of fat.

Figure 1.-The small intestine mucosal biopsy shows total villous atrophy. The
mucosal glandular crypts have a hyperplastic appearance and are elongated.
The lamina propria contains an increased amount of chronic inflammatory cells
with an increased number of intraepithelial lymphocytes at the absorptive
surface (hematoxylin and eosin stain; original magnification x 25).

The results of follow-up liver function tests initially were
nearly normal in 1989 as well. Despite the resolution of his
steatorrhea and gradually increasing body weight, however,
liver function test levels began to rise thereafter. In January
1990 his alkaline phosphatase level was 442 units per liter.
An antimitochondrial antibody test was positive at a dilution
of 1:4,096 (normal < 1:40). His antismooth muscle anti-
body test was trace positive at a dilution of 1:64 (normal
< 1:40). A needle liver biopsy was done a month later that
showed findings of primary biliary cirrhosis (Figure 2) and
precirrhotic bridging fibrosis (Figure 3). The liver biopsy
showed no evidence of sclerosing cholangitis. At that time

(Ginn P, Workman RD: Primary biliary cirrhosis and adult celiac disease.
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